Regulation of alpha-1 adrenergic receptor density and functional responsiveness in rat brain.
The effects of changes in norepinephrine availability on alpha-1 adrenergic receptor density and responsiveness were determined in several regions of rat brain. Receptor density was determined from specific 125I-BE 2254 binding, and responsiveness was determined by norepinephrine-stimulated increases in inositol phosphate accumulation and in cyclic AMP accumulation in the absence or presence of adenosine in slices where beta adrenergic receptors had been inactivated. Adrenergic input was reduced by destroying noradrenergic neurons with DSP-4, depleting amines with chronic reserpine treatment or blocking alpha-1 adrenergic receptors with chronic prazosin treatment. All three treatments caused similar increases in alpha-1 adrenergic receptor density in cerebral cortex but not in striatum or hippocampus. DSP-4 treatment increased the maximal cyclic AMP response to both norepinephrine and phenylephrine but did not alter the maximal inositol phosphate response or the maximal potentiation of the cyclic AMP response to adenosine. DSP-4 treatment also increased the potency of norepinephrine in activating all three responses in cerebral cortex. Adrenergic input was increased by chronic treatment with desmethylimipramine to block norepinephrine reuptake, chronic i.c.v. infusion of norepinephrine or chronic yohimbine treatment to block presynaptic autoreceptors. None of these treatments caused significant changes in alpha-1 adrenergic receptor density or functional responsiveness in any region studied. The results suggest that alpha-1 adrenergic receptor density and responsiveness in rat brain can be increased but not easily decreased. They also suggest that different brain regions are affected differently by alterations of adrenergic input and that the different responses are not coregulated.